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by 
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1.  HJTRCDUCTIOh 

The  results  of  tests  to  investigate  the  rise  of  temperature  of  the 
components  of  a 500-v;att  flush-type  runway  light  when  it  was  mounted 
on  a l6-inches-deep  base  assembly  containing  the  isolating  transformer 
in  an  installation  similar  to  that  used  in  a regilar  airfield  lighting 
installation  are  given  in  National  Bureau  of  Standards  Report  7182, 

This  supplement  reports  the  results  of  an  additional  test  made  using 
the  same  type  light  and  transformer,  but  the  installation  was  made  at 
Willow  Creek,  California,  (approximately  40  miles  inland  from  the 
Areata  Airport)  at  the  U.  S,  Forest  Service  Tish  Tang  Ranger  Station, 
This  test  was  plaiined  because  test  nuraber  one  as  identified  in  report 
Humber  7182  resulted  in  serious  damage  to  the  transformer.  The  poor 
therr;ial  conductivity  of  the  soil,  which  was  very  dry  at  the  time  of 
the  test,  was  considered  to  be  a major  factor  in  causing  the  damage 
to  the  transformer.  The  new  test  v;as  planned  to  determine  if  the 
transformer  could  be  adequately  protected  by  simple  means  in  this 
type  base  when  installed  in  soils  of  poor  thermal  conductivity  and  for 
soil  temperatures  exceeding  those  occurring  at  the  Areata  Airport,  The 
Willow  Creek  area  at  the  end  of  the  sumiaer  season  has  had  several  months 
with  very  little  precipitation  and  the  temperatures  consistently  exceed 
90°F.  each  day. 


2.  TEST  PROCEDURE 

The  test  was  made  using  the  same  light  unit  and  transformer  used 
in  tests  number  tiiree  and  four  as  described  in  I'lBS  Report  7182  but  with 
a new  lamp  and  deep  base  assembly.  The  installation  was  made  in  a 
location  where  the  sun  shone  on  it  from  about  9s00  a,m.  to  5s00  p.m, 
daily.  The  base  assembly  was  encased  in  concrete  similar  to  that  of  a 
noriiial  runway  lighting  installation  with  a minimum  of  6 inches  thickness 
around  the  sides  and  bottom  and  a 30”  x 30”  top  slab.  The  soil  in  which 
the  installation  yas  r.iade  was  sand  and  boulders  and  ’ was  verj.^  dry  to 
the  depth  of  the  excavation. 


CT 

■a 


:vm 


SOTCT©f.i,J. 


■ ' , ■’-?  ’ 


1 \(i 


“''  a-'«3‘^asv;-£  Jv+  iv 


I 


si  toiiv  .C  v'^  .fi.„-.-:!-c  rto  ifiScacKtiA 


• ^ r,t  m -X  -i.  ' 

. ^ tiis^toaa  XQ  m&7jfS  :a  .-.uvi-v  3TB  aom^- S.t6afc 

x^:£>i;.!:/^a  .^ib  Ic  -.-x  ,^U’T 

ifis  Ji/d  I^ua  .^3x1  0^  -^ 

tf-xO'j?'!  ijl^  £>0j;xsv/t«^.:  mo  Todaum  Uti&d  e^^-oeo  dl^ied  ei  h 

1^0^  orf^  ,a«,ma8r!0^t  '..a>r  oc^  eisa&BjP  awoi'to'?  K:'ivc-3'l- 

^ 'C'X^  aisv  ;i»izlw  .^j^coa  ■ io  y 

.t  ^&‘X.'5r>l.r.:'''-.n  ~.axj  i^if*ifi.t  f -f : 


X.S«nBlq  B6W  w^i-  wlc^as: At.  J ^ 

aflfiae  vd  jo^oa^ro'iKj  j.'Xatfxjape^^s  x*..  tL-joo 

tot  TCOV  to  Ilj:.  -:jtv  T'^BCH 

1^*  x?::;/o.'.' :■  6'vj  . " ’3ai:ijoeox.;  cic-r;.-?^  xv  i.vsJ  - fi^z  '^’1 

„_^Ts>v©a  ha^  grM  r.xxx  Xe  rj:ij 


boBtJXO  xSi^ftsdalsitoo  sarxrfrB-oqned  od-j 


.'$riU  'iu. 


r- 

4*^ 


£>$»&v  .*iif-:  'i:ot^/Xf.'ii  fiir.x  X. 
/fttXrr  j3-,d  .sSjX 


.■-4.  o;^a  ecU- ;:■  ^tm  -:ivd 

i:  .^i  _ X-  ■ ^ ’ . M . 


“4^  "t'Xgl.  fXi-’j  Da'r.i  *'  TUdi 

i«:;?..  . Crxx,i.e.^  ...nacT  •.wit*  .w4ft: 

, v";  ''■°*-  ■'■'•  >f»f  -’?  4C.i  -i.'  .a,,cj4,iiofX^ 

^ s;^-'.'-'Xa  ir.f©nc>:io:>  .al'  Jb-R.-x^iK*  aitW . ilr/fteiec:-}  -oaB.'  . . 

,.uC.i.uY  f^.o^  :■;  - OC  :-p  .txs  O’-'-Zi  "':+ 

‘5-v.^  fettK  snoblwcd  bck  eijM  Bi,^i  aoi:. 


tao*a/X:i?DXC'  f;tx 


- Xt-v  ;*•'/■  J-. 


■>  '’‘i^  . • ' '■{ 


. '^'46 


't 


' ,^/^(<>'  :0. 


Dijring  the  test,  the  lairip  was  energized  at  rated  oijrrent  by 
adjiisting  the  priaar;>-  current  to  the  test  transformer  to  its  rated 
current.  The  lamp  v;as  energized  continuously  at  rated  current  for 
a period  of  4S  hours. 

The  temperatures  were  recoided  continuously  for  several  hours 
after  energizing  £md  after  turning  off  the  laiap  and  for  five  minutes 
at  hourly  intervals  during  the  rest  of  the  test. 

The  test  vras  r-iade  v/ith  the  transformer  laid  on  its  side  with  the 
primary  and  secondary  leads  near  the  bottom  of  the  base  assembly  and 
with  a thermal  shield  of  two  thiclaiess  of  aluminumi  foil  (kitchen  variety) 
between  the  transformer  and  lamp.  The  ground  was  very  dry  and  the 
ambient  air  temperature  ranged  from  36^,  to  92 

3.  EESULTS 

The  results  of  the  temperature  measurements  are  given  in  figures  2 
through  8.  (See  figure  one  for  location  of  thermcouples . ) 


4.  DISCbSSIOH 


The  inside  free  aii’  temperature  attained  near  the  top  of  the  base 
exceeded  that  near  the  bottom  of  the  base  by  more  than  200  degrees 
Fahrenheit . 

The  sar.ie  transformer  was  used  for  this  test  that  was  used  in  tests 
number  3 s^^d  4 of  the  original  report.  There  was  no  apparent  dai-iage 
to  the  tramsformer  or  leads  except  that  the  portion  of  the  secondary 
leads  above  the  aluminum  foil  v/hich  v;as  exposed  to  the  direct  heat  of 
the  lamp  became  brittle  and  cracked  xjhen  bent. 


The  results  of  this  test  and  those  niade  previously  indicate  that 
simiDle  shielding  between  the  lamp  assembly  and  transformer  is  a satis- 
factory method  of  utilizing  the  lB-24526,  l6-inches-deep  base  assembly 
for  housing  a class  B13  flush  runway  light  v^/ith  a 5C'0-watt  laiap  and 
500-watt  isolating  transformer  for  runway  li.ghting  use. 
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Figure  I.  L/ghf  installation^  showing  thermocouple  locations. 
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